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. rrn L Robert Michabu Byrnbs. a 
Cidz£> ol the United. States of America . ol 
6720 North 16th Street, Omaha. Nebraska, 
United States of America, do hereby declare 
mSSention, for which I pray * ft* g 
may be granted to me, and the meW W 
which it is to be performed, to be particu- 
1$T described if and by the following 

^Th?™* invention generally, relate to 
material and to yarn for use in making 

m DfuS. Patent No. 3,883.898 the use of 
aromatic polyamide fibre, such as Kevlar 
mastered Trade Mark) in mak<ng pro- 
tective cloves and garments is disclosed. 
5S PateStNo. 3,9517893 relates to a pro- 
ie^vrapron constructed from tins material. 
^UA latent No. 4.004.295 di^oses the 
combination of flexible metai wire strawk 
and flexible aromatic pdya™^*?*? 
Strands in the construction of wove£ non- 
woven or knitted gloves from, these ma- 
terials • While the Kevlar material by itself 
. ""uted ^combination with flex.ble w.re 
brands is successful for many appljcabo*^ 
aa improved yarn and fabric are desirable 

f ° aspect of this invention 
30 tnereis provided a yaw .characterised ■ Aat 
it consist of a cote and a covering, thesaid 
core including or consisting of a flexiwe 
orocaled w« having a diameter, not ex- 
ceeding 0.01 inches and the covering com- 
prising at least one strand of aromatic ^poly- 
amide fibre wrapped on the exterior of the 

C °Accordins to another aspect of the inven- 
tionSis provided a material constructed 
of^consUting of a core and *£vcr.ng. 
the said core including or cons listing of a 
flexible annealed wire having a diameternot 
S"r Z 0.01 inches, and the fovering 
comprising at least one strand of aromatic 
JXaSSte fibre wrapped on the exterior of 

th Tte n invention also includes articles of 
clothing including such material, for ex- 
ample a protective glove. . 
50- The invention may. be performed in 
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various ways and embodiments of the inven, 
tion will now be described by way of p?: 
ample with reference tp the accompanying 
drawings, in which-: — '. . ■ . -iiil 
Fig. 1 is a pJan view of a protective glove 
constructed of yarn having a flexible core; 

an Fic. 2 is an elavadonal' view, on on.- en-: 
larged scale, illustrating the-ftweture of-the 
yarn and the manner Tn which cover. fibres 

are wound on the flexible com ■ • 

The drawings illustrate a finished-.piotec 
tive glove 10 which is exemplary of a gar- 
ment or the like constructed from the yam 
12 in which conventional techniques and 
glove making machinery are employed to 
form a glove having the usual linger stalls 
14. rhumb stall 16, front panel 18, rear panel 
20 and wrist cuff 22. • -. ' 

The yam 12 is constructed of a flexible 
metallic annealed wire 24 and a strand 25 
of flexible aromatic polyamide fibre., such 
as a spun strand or filament strand, which 
form a core The core is wrapped spirally 
with two strands 26 and 28 of an aromaho 
polyamide fiber, such as "Kevlar* , in which 
one strand is wrapped clockwise around the 
core and the other strand is wrapped 
counter-clockwise around the core. The ma- 
ment core strand 25 may have a^merrang- 
ine from 200 to 1500 with the preferred 
d^« rangebelng from. 200 to. 400 with the 
fiber strands being in the form of a mono- 
Clameot and substantially free Of twist. When 
a spun aromatic polyamide fiber core strand 
25 b used, it may have a cottonxount ran£ 
ing from 1 to 60 with the preferred range 
being 15 to 35 and an ideal cotton count of 
Z5- The core wire 24 is in the form of a 
flexible wire such as stainless steel. malleable 
iron, copper, aluminium or other flexible, 
malleable; totally annealed meU^ wire 
having a diameter ranging between OjJW^ 
a^oW' plus or minus MOOT with np 
minimum and a -mawmun* of O.Olj- l&e 
cover strands 26 and 28 may be. either of 
aromatic polyamide fibers spun as in cotton 
o recesses or of continuous aromatic poly- 
amide filaments with -each filament having 
toier raS from 20O to 1 500 wtb.Ae W0 
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preferred deoier being 200 to 400, and with 
the spam strands having a cotton count from 
1 to 60 with the preferred range from 15 to 
35 and the ideal being 25. However, it is 
5 presently preferred to use spun fiber strands 
for cover strands 26 and 28. 

The yarn 12 may be used with standard 
needles such as employed in glove knitting 
machine* and may be used with various types 

10 of standard machines employed in forming 
fabrics such as by weaving or knitting. Also, 
the yarn may be employed for various pur- 
poses where long lasting and high strength 
characteristics as well as high cut resistance 

15 is desired;. It has been found that fabric 
formed by the yam exhibits in certain ap- 
plications a far superior cut resistance and 
point penetration resistance than similar 
material made from aromatic polyamlde 

20 fiber alone. 

The dimensional characteristics of the core 
strands may vary depending upon the ulti- 
mate use of the yarn. The above dimensions 
have been found critical when forming pro- 

25 tective gloves especially adapted for use by 
persons gripping or handling items having 
sharp edges or pointed ends or using sharp 
or pointed items in various work procedures. 
For example, the gloves may be employed 

30 in meat processing plants where sharp knives 
are used, in glass manufacturing operations 
where sheet glass or the like is handled , in 
sheet metal making or forming operations 
where edges of sheet metal are handled and 

35 in many other uses where high cut resistance 
is desired, The yarn may bo employed for 
various other items wherever natural, syn- 
thetic or metallic yarn is presently used 
with the properties of tlie core and the aro- 

40 malic polyamide fiber covering cooperating 
to produce a yarn having extremely high 
tensile strength and resistance to cutting 
when formed into a fabric but yet the yarn 
can be utilized in standard machines which 

45 handle various natural, synthetic or metallic 
fiber*. The fiber covering facilitates move- 
ment of the yarn when making various items 
and provides substantial additional strength, 
When a small weave fabric is made, more 

50 resistance to penetration of a knife point 
is -provided. The core strand of aro- 
matic polyamide fiber cushions the yarn 
and increases the flexibility thereof. 

The advantages of this glove over a con- 

55 ventional wire mesh or wire ring glove in- 
clude its increased strength, resistance to 
breakage, resistance to absorption of mois- 
ture, lack of skin irritation, lightweight 
characteristics, flexibility; cleanability and 

60 insulation characteristics. The glove is safer 
as it will slip off the hand if caught on some 
moving machine while the mesh glove can- 
not since it is buckled in place. The elasticity 
of the glove enables better fit and the flexi- 

65 bility provides better feel and more secure 



gripping of workpieces and took. The gjove 
is more comfortable and is used on either 
hand whereas metal mesh gloves are either 
left or right handed. The glove provides in- 
sulation against both cold and heat, has a sig- 70 
nificant weight advantage, weighing about 
2 oz., compared to about 12 to 14 oz, for a 
metal mesh glove. The glove also can be 
sterilized when used in food handling and 
can be readily constructed on existing ma- 75 
chines while the metal link glove is usually 
hand formed from link sheets. 

The advantages over the glove disclosed 
in U.S. Patent No. 3,S83,89S include better 
machine handling of the yarn, increased re- 80 
sistanee to point penetration since the knitted 
or woven stitch does not elongate as much 
when stressed, and improved cut resistance 
by preventing excessive stress of the arc- . 
mate polyamide fibres over the knuckles 85 
when a fist is formed. 

In heavy doty uses, such as in cables, 
where multiple yarn strands may be em- 
ployed, the aromatic polyamide core strand 
25 may be omitted and a single wire Core 90 
24 having a diameter up to 0.01" may be 
used. 

It will be appreciated that the flexibility of 
the yam as well as the dimensional charac- 
teristics and other physical characteristics 95 
thereof arc maintained within limits enabling 
the yarn to be utilized in standard yarn 
handling and processing machinery such as 
glove forming machinery or machinery for 
forming various fabrics and garments as well 100 
as other items. 

WHAT 1 CLAIM IS:— 

1. A yam characterised in that it con- 
sists of a core and a covering, the said core 105 
including or consisting of a flexible annealed 
wire having a diameter not exceeding 0.01 
inches and the covering comprising at least 
one strand of aromatic polyamide fibre 
wrapped on the exterior of the core. 110 

2. A yarn as claimed in Claim 1 in 
which the core includes at least one strand 
of aromatic polyamide fibre laid alongside 
the wire. 

3. A yam as claimed in Oarm 1 or 2 115 
in which the wire is stainless steel and has 

a diameter ranging between 0.004 inches to 
0.006 inches phis or minus 0.0005 inches. 

4. A yarn as claimed in Qaim 1 or 2 

in which the core fibre strand is a filament 120 
strand having a denier size ranging from 
200 to 1500. 

5. A yarn as claimed in Claim 4 in which 
the core fibre strand is a filament having a 
denier size ranging from 200 to 400. 125 

6. A yarn as claimed in Claim 1 or 2 
in which the core fibre strand is spun and 
has a cotton count between 1 and 60. 

7. A yarn as claimed in Claim 6 in 
which the cotton count is between 15 and 35, 130 
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8. A yarn as claimed in Claim 6 in which 
the cotton count is 25. 

9. A yarn as claimed in Claim 1 in 
which che aromatic polyamlde fibre wrapping 

5 comprises two strands of filament fibre the 
deoter of the filament fibre ranging between 
200 and 1500. 

10. A yarn as claimed in Claim 9 in 
which the denier range is from 200 to 400. 

10 11. A yarn as claimed in Claim 1 in 
which the wrapping comprises two strands 
of spun aromatic polyamide fibres, each 
strand having a collou count between 1 and 
60. 

15 12. A yarn as, claimed in Claim 11 in 
which the cotton count is between 15 and 
35. 

13. A yarn as claimed in Claim 11 in 
which the cotton count is 25. 

20 14. A yarn as claimed in any one of 
Claims 1 or 9 to 13 in which there are two 
wrapping strands wound onto the exterior 
of the core, one of the strands being wound 
in a clockwise direction and the other of the 

25 strands being wound in a counter-clockwise 
direction. 

15. A yarn as claimed in any one of 
Claims 1 to 3 in which the core consists of 
a single strand of flexible totally annealed 

30 wire having a diameter of 0.0065 inches. 

16. A yarn substantially as hereinbefore 
described with reference to Fig. 2 of the 
accompanying drawings, 

17. A material constructed of yarn con- 
35 sisting of a core and a covering, the said core 

including or consisting of a flexible annealed 
wire having a diameter not greater than 0.01 
inches, and the covering comprising at least 
one strand of aromatic polyamide fibre 
40 wrapped on the exterior of the core. 

18. A material as claimed in Claim 17 
wherein the core of the yarn consists of at 
least one strand of aromatic polyamide fibre 
laid alongside the wire. 

45 19. A material as claimed in Claim 17 
in which the wrapping of the core consists 
of strands of aromatic polyamide fibre all 
of filament form and each having a denier 
lying in the ranee 200 to 1500. 

50 20. A material as claimed in Claim 17 
in which the wrapping of the corc consists 
of strands of aromatic polyamide fibre of 
spun form each strand having a cotton 
count between 1 and 20. 



21. A material as claimed in any one of 55 
.Claims 17 to 20 in which the wire is stain- 
less steel having a diameter ranging between 
0.004 inches to 0.006 inches plus or ramus 
0.0005 uicbes- 

22. A material as claimed in any one of 60 
Cairns 17 to 20 in which there are two 
strands of aromatic polyamide Abre wound 

oil the exterior of the core, one of said 
strands being wound in a clockwise direc- 
tion and the other of the strands being 65 
wound in a counter-clockwise direction, the 
said wire strand of the cote having a 
diameter not greater than 0.01 inches. 

23. A material as claimed in Claim 17 

in which the core also includes a strand of 70 
aromatic polyamide fibre extending along- 
side of and in contact with the wire the fibre 
core strand having a cotton count between 
1 and 60, the covering including two strands 
of aromatic polyamide fibre wrapped in op- 75 
posite directions and completely encasing 
the core, the covering strands of fibre being 
spun fibre having a cotton count between 1 
and 60. 

24. A material as claimed in Claim 17 80 
in which the core also includes a strand of 
aromatic polyamide fibre extending along' 
side of and in contact with the wire, the fibre 
core strand being a filament fibre having a 
denier range between 200 and 1500, said 85 
covering including two strands of aromatic 
polyamide fibre wrapped in opposite direc- 
tions and completely encasing the core, the 
covering strands of fibre being filament 
fibre having a denier range between 200 and 90 
150O. 

25. A material as claimed in any one of 
Oahns 17 to 24 when produced substan- 
tia llv as hereinbefore described. 

26. A protective glove constructed of 95 
yarn as claimed in any one of Claims 1 to 

15. 

27. A protective glove substantially as 
hereinbefore described with reference to and 

as illustrated in Fig 1 of the accompanying 100 
drawings. 

Agents for the Applicants ; 
WILSON, GUNN & EIXIS, 
Chartered Patent Agents, 
41 Royal Exchange. 
Manchester M2 7DB. 
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